Data from a large representative sample of American kindergarten children were used to examine the relationship between prekindergarten child care arrangements and the frequency of severe externalizing behaviors among these children. Compared to parental care children, there was no increase in relative risk of severe externalizing behaviors for nonrelative and center care children. Head Start and relative care were associated with an increase in the relative risk of behavior problems; however, it appears that the increases in these care settings were the result of selection factors rather than experience in the settings. Public policy implications were discussed.
INTRODUCTION
Currently, over 80% of the nation's children have been or are currently enrolled in some type of regular nonparental child care prior to kindergarten (West, Denton, & Germino-Hausken, 1999) . Because of the increase in incidence and prevalence of early nonparental child care, influence of this type of experience on children's behavior in kindergarten has become a source of concern to parents, researchers, and policy makers (Peisner-Feinberg et al., 2001) .
Kindergarten traditionally represents an educational milestone in children's lives (Lloyd; Pianta and Ramey) . It is important, therefore, to understand factors that might contribute to readiness for kindergarten. In particular, type and quantity of child care may be associated with children's readiness for kindergarten especially their behavioral preparedness (Haskins; Howes and Schwartz) .
Perhaps the most important function of kindergarten is to socialize children to the classroom setting. Children obviously must learn to sit still, cooperate with teachers and other children, pay attention to instruction, and engage in other social behaviors that promote learning. Children with externalizing behaviors1 may be disadvantaged compared to other children in acquiring adaptive classroom social skills (Teo, Carlson, Mathieu, Egeland, & Sroufe, 1996) . A growing body of evidence links externalizing behaviors in 4-to 5-year-olds to prekindergarten child care (Bates; Belsky; Belsky; Belsky; DiLalla and Violato) . The purpose of the present paper is to examine and describe the relation between antisocial behaviors of kindergarten children and their prior experience with different models of prekindergarten care.
The best evidence for a connection between externalizing behaviors of kindergarten-aged children and care giving comes from analyses of data collected as a part of the NICHD Study of Early Child Care. Reports based on this longitudinal data set have shown a positive relationship between the quantity of nonparental care and externalizing behavior problems in kindergartenaged children (Belsky; Belsky and Vandell) . Results from the Study of Early Child Care are based on a carefully selected cohort of 1364 children (some specific analyses have smaller N's because there is not a complete data set for all children). A major interpretative problem associated with the NICHD study is that the cohort is not a population-based sample. Given the difficulty of creating a population-based sample, it is not surprising that most, if not all, of our information concerning a correlation between conduct problems in kindergarten children and prekindergarten child care is based on convenience samples (e.g., Schweinhart & Weikart, 1997) . Even though these types of studies contribute to our understanding of early childhood behavior disorders and their effects on kindergarten readiness, generalizing from these studies to the general population of kindergarten children is problematic (Burchinal & Nelson, 2000) .
Although there is some indication that type of prekindergarten care is related to behavior problems in young children, there is also contrary evidence suggesting that care arrangements are either unrelated to behavior problems (Blau; Erel; Infant and Lamb) or that nonparental care can actually reduce behavior problems in young children (Denham; Field and Field) . In this regard, generalizing across studies is difficult because of different sample types, variations in research designs, and discrepancies in the ways that care arrangements and behavior problems have been operationally defined. At present, there is no definitive answer to the question as to whether there is a relationship between prekindergarten care arrangements and risk of subsequent behavior disorders among children in kindergarten.
Research literature in this area is also constrained by other factors. Most studies of child care effects on subsequent behavior problems in school settings explore the influence of center care (e.g., Creps; Denham and Peisner) . This is a problem for several reasons. Center care is but one category of child care arrangement used by parents, often in conjunction with other types. Hours of attendance in other care arrangements is not likely to be independent of hours in center care, and choice of day care arrangement is likely to be confounded with family selection factors-factors that influence the type of care arrangement selected by a family. These problems make it difficult to distinguish center care effects from influences associated with other care arrangements.
One purpose of the present study is to address some of the concerns noted above by analyzing data from a very large population-based sample of kindergarten children. The fact that the sample is population-based has two important implications. First, representativeness of the data is assured. Therefore, analyses derived from the population-based sample paint a picture, a demographic snapshot, of the present state of affairs regarding the emergence of behavior problems in kindergarten children and their previous child care arrangements. Second, such data invite epidemiological analyses similar to those used by previous authors (e.g., Cooper; Hofferth and Rimm) . This type of statistical approach focuses on relative risk (RR) as opposed to crude rates and yields statistical indices, particularly effect size, that are readily interpretable and have pragmatic value in applied contexts where researchers and policy decision makers are trying to assess effects of social policy on relatively low-frequency outcomes. For example, estimates of the RR of severe externalizing behavior problems can be computed for different types of prekindergarten care arrangements relative to parental care.
The large size of the sample used in the present analyses also has important implications for disaggregating effects of specific care arrangements on behavior of kindergarten children. In the general population, there are not likely to be many children who have had only one type of prekindergarten care (Hofferth et al., 1998) . A large sample from the general population is required to obtain adequate sample sizes in these groups to assure statistical stability when examining the impact of different care arrangements on behavior problems. Sample size is also important because only a small fraction of all children exhibit unusual or extreme behavior disturbances. Unless children with these problems are over-sampled, a population-based sample must be large enough to capture a sufficient number of children for suitable statistical analyses.
The present analyses employ data from the Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (See ECLS-K; National Center for Educational Statistics, 2000 for details). The ECLS-K data derive from a representative sample of 22,782 American kindergarten children. The intent of the our analyses is to describe the present composition of different prekindergarten care arrangements, to determine whether any of these arrangements is associated with an increase in the risk of extreme externalizing behavior in kindergarten classrooms, and if such risks exist to explore the possibility that the increase is related to quantity of child care exposure.
METHOD Participants
For purposes of the present analyses, we selected children who were without disabilities and whose primary spoken language was English. The sample included 13,288 children. Forty-nine percent were males, 65% White, 17% Black, and 11% Hispanic. On average, they were 68.42 months of age (SD.=4.33) at the time of assessment.
Analytic approach
The dependent variable in these analyses was a score derived from the externalizing problem behavior subscale of a social behavior rating scale filled out for each child by the kindergarten teacher during the Fall term of the child's first year in kindergarten. Five behavioral categories are sampled by the subscale (child argues, child fights, child gets angry, child acts impulsively, and child disturbs class activities). For each behavioral category, the teacher indicated the frequency of occurrence on a four-item scale with 1 indicating "never", 2 "sometimes", 3 "often", and 4 "very often". Each child was assigned a mean externalizing behavior score computed by averaging across category ratings. The mean rating for all children for whom these values were available was 1.7 (SD.=0.07, N=12,804). The split half reliability from the complete sample was 0.90 (West et al., 1999) .
For purposes of risk analysis, we identified those children whose externalizing behavior scores were 2 SD. above the mean, categorizing these as children with severe behavior problems. Other researchers have similarly categorized children, although the usual procedure is to identify children as behavior problems when their externalizing behavior scores exceed approximately 1 SD. above the mean (Belsky; Cooper and Vandell) . The rationale for selecting 2 SD. as a cutoff is based on the assumption that all children are likely to exhibit one or more behavior disturbances over the course of several months; however, from an educational perspective, those who exhibit extreme and enduring maladaptive behaviors on a regular basis present the most serious disciplinary problems and are at the greatest educational risk.
The externalizing behavior scores of the children were used to compute estimated RR. Except where indicated, the estimated RR of behavior problems was determined by dividing the odds of behavior problems among children who have had only one of a specified type of nonparental care (e.g., Head Start) by odds of behavior problems among children who have had no nonparental care prior to kindergarten (parental care children). In this case, odds ratios can be interpreted as estimates of RR (Ahlbom and Sahai) . The 95% confidence interval associated with each risk estimate will also be reported.
RESULTS

Child care demographics
Approximately 84% of the parents in the entire sample reported that their children had some type of nonparental care prior to kindergarten. Of the children for whom there was a complete set of data regarding care arrangements, 48% of the children had only one type of prekindergarten, nonparental care. The remaining children had two or more types of nonparental care prior to kindergarten.
Of the different types of care arrangements available to children, the most popular was center care (excluding Head Start). Sixty-three percent of parents reported that their child had had some type of center care prior to kindergarten. Approximately 12% of the children had been enrolled in Head Start or Early Head Start. The percentages for relative and nonrelative care were 40% and 35%, respectively.
Large percentages of children had experiences with nonparental care within the first 6 months of birth. This included 91% of children who received relative care, 88% with nonrelative care, and 82% who had some type of prekindergarten center care. Seventy-eight percent of children who at some time had been enrolled in Head Start or Early Head Start began their Head Start experience during their first 6 months of life.
Demographics of externalizing behavior problems
Of the children in the present study, 4.7% were classified as having severe behavior problems. Boys were 2.7 times more likely than girls to be so classified; CI 95% =2.28-3.27. Black children were 1.9 times more likely than white children to have been identified as a severe behavior problem, CI 95% =1.58-2.33. Children whose ethnic identification was Hispanic were no more likely than white children to exhibit externalizing behavior problems (CI 95% =0.69-1.57).
Relationship between extreme externalizing behavior and prekindergarten care arrangements
These risk analyses are based on 1190 children (parental care children) who were reported to have had no prekindergarten nonparental care and for whom there were data concerning externalizing behavior problems. The odds of behavior problems among these children was used as the denominator in calculation of the odds ratios that follow. With respect to each care class, reported risks are based on data obtained from those children in each category who had no other variety of care prior to kindergarten. For example, there was a subsample of children who received nonrelative care but had no other type of nonparental care prior to kindergarten. The RR associated with nonrelative care is based on the frequency of occurrence of behavior problems in this particular subsample.
Four different nonparental care arrangements were examined: relative care, nonrelative care, center care excluding Head Start, and Head Start. Only Head Start and relative care were associated with an increase in estimated RR of extreme behavior problems. In the case of Head Start, children in these programs were 2.65 times more likely to exhibit extreme behavior problem scores than the parental care children, CI95%=1.53-4.62. Relative care was associated with an RR of 2.71, CI95%=1.45-5.08. The comparable figures for nonrelative and center care were 1.33 (CI95%=0.54-3.2) and 1.25 (CI95%=0.80-1.94), respectively. There are at least two possible explanations for the increase in these RR. The increments could be due to experiences children have while in Head Start or in relative care, or they could be the result of other factors associated with these care arrangements but not related directly to care experience. An examination of dose-response rates for each of the care types might provide evidence that could be used to eliminate the former hypothesis as an explanatory candidate (Belsky et al., 2001) . If experience in a particular care setting is causing an increase in behavior problems, then the frequency of these problems should increase as a function of quantity of care. Absence of a relation between time spent in care and frequency of behavior problems could be taken as evidence against the causal hypothesis. To explore the possibility that there is a relation between quantity of care experience and severe behavior problems, we examined frequency of occurrence of behavior problems as a function of time spent in each of the relevant care types.
Data concerning quantity of Head Start and relative care in the ECLS-K data set were limited to time spent in these care types during the year immediately preceding the kindergarten year. For Head Start, information was available for each child regarding the number of hours each week spent at a program site. For relative care, data concerning months in care were also available. We analyzed hours each week spent in relative care only for those children who had 9-12 months of relative care.
Because the hour-per-week values were distributed multimodally (they tended to clump around values like 20, 30, and 40), we sorted hours-per-week into three categories and performed Chisquare analyses examining the relationship between these categories and number of children with extreme externalizing behavior scores. The first category included children with 15 h or less per week in care. Hours in the second category ranged from 16 to 30 h. The remaining hours were placed in the third category. On average, children spent 23.41 h each week in Head Start programs (SD.=10.81). They were in relative care an average of 25.15 h each week (SD.=15.31).
The results of the Chi-square analyses suggest that quantity of care is not related to the likelihood of severe externalizing behaviors in kindergarten children. Neither the Head Start nor the relative care values were statistically significant, χ2(2, N=1626)=1.30, p=.52; χ2(2, N=2978)=0.42, p=.81, respectively. These results are not consistent with dose-response rates reported by Belsky et al. (2001) .
There is an additional way nonparental care might be related to severe externalizing behavior among kindergarten children. Because 50% or more of children who experienced some type of nonparental care had more than one type, it is possible that the number of different care arrangements, regardless of type, might be related to the risk of developing an externalizing behavior problem. We examined the proportion of children with externalizing behavior problems as a function of number of different types of care experienced by each child. As number of care arrangements increased, there was an increase in the proportion of children with externalizing behavior problems, χ2(2, N=7124)=7.34, p=.03. Four and one-half percent of the children with one care arrangement displayed behavior problems. This value increased to 5.1% for children with two care experiences and 6.7% for children with three or more such experiences. Of course, number of care arrangements might be correlated with total time in nonparental care. Unfortunately, the ECLS-K data set does not include data needed to explore this possibility.
DISCUSSION
Little evidence was found that type or quantity of nonparental prekindergarten care has an influence on severe externalizing behavior in kindergarten children relative to the likelihood of these problems in parental care children. Although risk of extreme externalizing behaviors was greater for Head Start and relative care children compared to parental care children, there was no confirmation that experience in these nonparental arrangements was related to behavior problems. Rather, apparently some type of selection factor associated with externalizing behaviors seems to influence the selection of nonparental care type. Previous research has identified some of the factors associated with care selection (Burchinal; Hofferth; Lamb; Peyton; Singer and Vandell) .
It could be argued that number of different prekindergarten care arrangements contributed to an increase in behavior problems. However, it is just as likely that number of care arrangements is the product of the behavior. The directionality problem is obvious, and we think it is a fundamental dilemma with much of the reported research. Even in those studies in which an association has been found between duration of care and behavior problems, the directionality issue remains: is the increase in behavior problems due to an increase in hours of care or the other way around? Unfortunately, longitudinal studies are of little help in this matter, in part because variability in care arrangements and variability in behavior are both likely to be related to genetic variability and/or to family selection factors (Burchinal; Cleveland and Collins).
There could be evidence from randomized trial studies that might clarify the issue. These types of studies, however, have been primarily concerned with center care effects on developmental outcomes and have not been population-based; instead, they usually focus on special populations of children (e.g., Haskins and Schweinhart) . Further, the results of these studies are wildly inconsistent. Haskins (1985) reported an increase in school age behavior problems among center care children compared to a control group of children who took part in the Abecedarian Project. In contrast, intensive center care had no effect on school-related behavior problems of children who had been enrolled in another center care randomized trial (Infant Health and Development Program, 1997) . Clarke and Campbell (1998) examining criminal records of 18-year-olds who as children had also been involved in the Abecedarian Project found no difference in incidence of criminal behavior between center care and control children. Reports from the Perry Pre-school project indicated that type of preschool care had no statistically significant effects on school misbehavior (Schweinhart, Barnes, & Weikart, 1993) but had large effects on subsequent criminal behavior in which adults with center care had lower rates of criminal activity (Schweinhart & Weikart, 1997) . The obvious solution to this interpretive dilemma would require a controlled randomized study. However, it is highly unlikely that randomized trials involving different forms of care could be carried out.
The results of our analyses suggest that severe externalizing behavior problems in young children are not related to experiences that they have in prekindergarten care. The association between care type and behavior problems seems to be related to type of care selected by parents rather than time in care. The fact that time in care was not associated with an increase in behavior problems is inconsistent with findings reported by Belsky et al. (2001) . The inconsistency might be related to different samples used in the two studies. Whereas Belsky et al. report results from a convenience sample of children, our results are based on a larger and nationally representative sample of children. There are other methodological details, for example, how children with behavior problems were identified, that could have contributed to the different results. Further research is needed to resolve this issue.
Many have commented on the policy implications of early child care research (e.g., Belsky and Lloyd) . At least three policy implications follow from the findings reported here. First, parents do not need to be concerned with the type of care or the amount of care that they select for their toddlers. Within normal limits, severe externalizing behavior of their children will not be influenced by these factors. Second, to the extent that government agencies desire to fund preschool care opportunities, there is no reason from a behavioral perspective to funnel the funding to any particular model of care arrangement. Given this fact, probably the most efficient way to fund preschool care would be to provide families with financial help and permit them to chose the care arrangements that best suit their needs.
Third, approximately 50 children out of 1000 have severe externalizing behavior problems. This means that a kindergarten teacher in an average kindergarten class can expect to have one or two children presenting with these problems. Because of the wide range of putative etiologies associated with severe behavior problems and because of the small number of children displaying these problems, individualized behavior management programs within the classroom can probably best and most efficiently serve them. The classroom is a good setting for the implementation of behavior management programs because of its relatively restricted environment and because teachers generally have tight behavioral control of the children.
These considerations suggest that that the best policy concerning preschool care arrangements would be an unrestricted policy regarding type of care. That is, allow parents to make their own care decisions, and let them know that their decisions are not likely to do irreparable damage to their children. There is no evidence that early nonmaternal care produces long-term detriments in social development. This conclusion is similar to one reached by Scarr (1997) .
Methodological considerations
The odds ratios reported in this paper were computed using the odds of behavior problems among parental care children in the denominator. Other denominators are possible. For example, we could have computed the risk of behavior problems by including the odds of behavior problems for all children regardless of care arrangement in the denominator. Selection of denominator odds can be a controversial issue. In the present case, given the historical and cultural emphasis placed on parental care in American society and given theory on child care effects (Bowlby, 1958) , it seemed logical to use parental care odds as the baseline for comparison.
Precaution should be taken when comparing results of care arrangement studies to examine the source of information about behavior problems. For example, in the present case, the children's kindergarten teachers conducted the behavioral assessments. In the case of most of the Early Child Care Study, the reported behavioral data are from parents' assessments (e.g., NICHD Early Childhood Care Research Network, 2001). There is reason to think that these may not be comparable data sets. There is evidence that teacher-parent behavioral ratings are not highly correlated (Eisenberg; Fagan; Vandell and West) possibly due to children exhibiting different types of behaviors in different social settings (Harris, 1995) .
With these considerations in mind, the present analyses clearly demonstrate that prekindergarten care arrangements do not seem to be directly related to severe externalizing behavior problems in kindergarten children. In fact, it seems likely to us that children's prekindergarten behavior is influencing the type, and the number of different types, of care selected for the children.
